Dynein cleavage and microtubule accumulation in okadaic acid-treated neurons.
Impairment of protein phosphatase 2A (PP2A) activity is implicated in tau hyperphosphorylation and microtubule (MT) instability in Alzheimer's disease (AD). Here, we report that okadaic acid, an effective PP2A inhibitor, suppresses the levels of acetylated and detyrosinated tubulins, but enhances tyrosinated tubulins in rat primary cortical neuron cultures. Immunocytochemistry experiments reveal that MTs accumulate intensely around soma and proximal neurites, implying impairment of MT transport to distal neurites which is mediated by dynein and dynactin. Here, we reveal that they can be cleaved by calpain. Notably, shortening of process length in OA-treated neurons is alleviated when calpain cleavage activity is inhibited. Based on these results, we propose that calpain-mediated dynein cleavage in OA-treated neurons is responsible for the MT transport deficit, and consequently, neurite retraction.